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Abstract

Background

Care for pregnant patients in disasters may differdue
to anatomic and physiologic changes and considera-
tions for fetal welfare. Dedicated equipment and sg-
cialized medical knowledge is required.

Method

A survey of a large number of general medical publi
cations showed that few contained a section focused
on the needs of pregnant patients during disasters.
Selected medical information was gathered, organizk
by systems and is presented.

Result
This article is a rapid reference for some needs gireg-
nant patients at disaster triage and early treatmensite.

Introduction

Disaster preparations must include the specialized
needs of pregnant patients and, to date, there ism
comprehensive publication describing their unique
needs: The pregnant patientOs normal health criteria
differ from the non-pregnant and medications that are
safe for the non-pregnant patient may be contraindi
cated in pregnancy: This article describes some situa-
tions where triage and treatment may be governed by
a pregnancy related matter. The ideal disaster ceat
should provide for pre and postnatal stabilization,
basic delivery equipment, emergency consultation ao
tacts and safe transportation to appropriate medica
facilities. While the needs the mother and fetus mst be
considered, care choices to save the motherQOs lifiay,
unavoidably, put the fetus at risk for damage or death.

The reader is asked to read each cited reference @n
give the greatest credit to those authors.

Initial Evaluation And Treatment
The Primary Survey

The Primary Survey and interventions should follow
standard protocols with added consideration for preg-
nancy, if it is apparent and only then should the
Secondary Survey, including pregnancy-specific calee

initiated.***® Pregnant patients are more prone to aspi-
ration and all pregnant women are deemed to have fll
stomachs.

Airway Intubation; Extubation

Pregnant patients have lower oxygen reserves and,
therefore, use of supplemental oxygen and intubatia
should not be delayed. The upper respiratory mucoa
tends to be edematous, more vascular and friable ah
an aerosol vasoconstrictor and smaller caliber endipa-
cheal tube may be needed. Cricoid pressure should be
applied during intubation to help avoid regurgitati on
and aspiration but if the patient begins to vomit, it
must be released to avoid esophageal rupture. Orc
airway patency is secured a gastric tube may be udd¢o
empty the stomach. If seizure is a risk as, for exaple,
in the toxemic patient, a bite block is appropriate. If
intubation cannot be rapidly completed, a laryngeal
mask airway (LMA) permits better oxygenation than
does a simple maskK. Tracheostomy or cricothyrotomy
may be required, even with the increased bleeding
potential.

Ventilation

Respiratory alkalosis can decrease uterine blood
flow and affect fetal oxygenation. Pa CO, should
be maintained approximately 30 mmHg., the norm
for pregnancy.

Medications of Usée

Acid Reflux Prophylaxis: Where time permits,
pre-intubation oral acid prophylaxis with 30 ml.
sodium citrate is indicated. If this cannot be dore,
intravenous ranitidine will help protect the moth-
er for extubation. Parenteral cimetidine may
cause hemodynamic instability and should be
avoided. Sitting the patient upright during extu-
bation, where safe, further decreases aspiration
risk. Suction apparatus should be close at hand.

Pain Relief; Sedation - Meperidine or fentanyl are
safe and effective at usual doses. Because these
medications tend to depress neonatal respira-
tions, resuscitation preparations must be made.

Position - Placing the supine pregnant patient in

Pulmonary Embolism: Diagnostic Evaluation
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Physiologic Changes in the Pregnant Patient

The following general norms in pregnancy may vary eépending on trimester.

Affected Value Or System Change During Normal Pregnecy

Systolic blood pressure
trimester.

Diastolic blood pressuré

trimester.

Cardiac Output (C.O.)
trimester.

Heart Rate

Blood volume

Total body water
Plasma Volume
RBC
WBC

Fibrinogen

D-dimer

Blood urea nitrogen
Serum Albumen
Serum creatinine
Alkaline phosphatase
Kidneys
Gastrointestinal tract

Pelvic-X-Ray
Peritoneum

Uterine Blood Flow
Delivery Blood Los%

Decreases by mid-trimester. Returns to normal 3d
Decreases by mid-trimester. Returns to normal 3d

Increases 30-50%, peaking athe end of the 2d
(increased HR and Stroke volume).

Elevated by 12th week; reaches 120% of bseline by 32nd
week.

Increased.

Increases to 6 - 8 L, much of which(4L) is extracellular.
Increases by 45 - 50% (peaks at 32 veks)

20% increase. (May appear lower due to dilutior)
Increased- peaks @ 12,000-18,000 per mm3 duringd
trimester. During labor B up to 25,000 per mm3
Increased; range: 264 - 615 mg /dL (2.6 ® 6.1 g per L)
Frequently positive

Decreased; range: 3-3.5mg/d (1.1 - 1.2 mmol per L)
Decreased

Decreased; range: 0.6 - 0.7 mg/ dL.

Increased; range: 60 - 140 IUgy L .

Mild hydronephrosis, enlarged.

Increased gastric acid, relad gastro-esophageal sphincter
decreased moitility.

Widened symphysis pubis and sacroiligaints.

Small amounts of fluid normally present p ultrasound.
Increases to 8 % by 3d trimester. N = 2% of C.O.
Vaginal - approximately 500 mL

a. Reproductive aged females tend to have loagpbéssures. Elevations of 30 mmHg systoicromHg diastolic over baselines or in
excess of 120/90 mmHg can indicate Pregnancydnidypertension. Use of an appropriate size btesdyse cuff is critical.

b. Uterine blood blow (UBF) and can decline evénnwitmal maternal BP. Significant UBF reductionlead to fetal acidosis, brain
damage and death. Other major determinants ofofgtgénation are maternal pAO2, placental gaetramschanisms and the fetal
hemoglobin dissociation curve.

c. Women in the third trimester can lose up to 8D¢eir blood volume with little clinical change.

a left lateral tilt position is important. In the co-morbid problems, past delivery information and, if
patient without tilt, the uterine fundus near or  a Cesarean, the type of the uterine scar. The presce
above the level of the umbilicus can compress and characterization of uterine pain or contractions,
the supine motherQOs inferior vena cava and cause fetal motion, vaginal bleeding and fluid leakage slould
decreased cardiac return and hypotension. This be learned. Potential fetal viability should be camsid-
can mislead the care team into believing that ered (depending on facilities) after the 24th D 26t
that the patient is in shock. week of gestation**

The Secondary Survey Examination: The pregnant patientOs abdomen may be

History: No evaluation of a female patient in the deceptive and a high index of suspicion for occult
reproductive age group is adequate without attemptng ~ Injury must be maintained.  Disruption of the
to determine her last menstrual period. If she isor diaphragm, fracture or perforation of abdominal
may be pregnant, learn her providerOs name, due @at ©0rgans, uterine damage and hemorrhage may be diffi-

Disaster Response for Selected Pregnant Patients
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cult to detect by examination. Appendicitis, cholecys-
titis may also present with atypical signs. Quesibns
related to pregnancy that must be answered are:

1. Does uterine size correlate with the gestational
age as obtained by history?
Abdominal landmarks for a singleton pregnancy are*®

12 weeks:the fundus is palpable above the symphysis
pubis;
20 weeks:the fundus reaches the level of the umbilicus

Between 20 and 36 weeksfundal height (in cm.) from
the symphysis is approximately equal to gestationaage
in weeks.

If the uterus is larger than expected, major considra-
tions are an error in dates, multiple pregnancy or
intrauterine hemorrhage. If smaller, consider an eror

in dates, uterine rupture or intrauterine growth retar-

dation.

2. Is the uterus irritable, tender, tetanic or is $ie

in labor?

Uterine contractions, tetany or tenderness must propt
consideration of placental abruption or uterine rup-
ture. If these are present further evaluation andorepa-
rations for transfer or delivery are indicated. Amniotic
fluid embolism (AFE) must be suspected in a patient
with suspected pregnancy disruption and respiratory
distress. Preparations or transfer or delivery arealso
warranted where an otherwise comfortable patient ha
eight or more contractions per hour for four or mor e
consecutive hours or labor diagnosed by cervical
change.

3. Is there reason to suspect uterine penetration?
Any penetrating injury near the uterus must be congl-
ered to have entered it until proved otherwise. Fadl
heart rate (FHR) evaluation and FAST ultrasound are
helpful, but consume time and resources. These
patients require transfer to a site with more persanel
and equipment*®

4. Is there reason to suspect ectopic gestation or
miscarriage?

Either of these first or early second trimester coditions
requires volume maintenance, evaluation and possibl
surgical intervention. Transfer is indicated.

5. What is the fetal condition?
A. General

Steps should be taken to objectively evaluate theetal
status if by dates or size it meets the criteria foviabil-
ity which, for disaster care purposes is at or abotithe

25th gestational week or approximately 750 gm?

Prior to viability, expending the time and resources

needed to determine fetal status is unwarranted anthe

only reason to do this is for potential OrescueO iselect
circumstances. Cost-effective, rapid means of evaiu

tion at the triage site are to ask the mother abouther

due date, including verification by past sonography
and whether there has been change in fetal activity
Fetal activity that has not changed is suggestivebut

not diagnostic of, fetal well-being. Decreased orbsent
fetal activity is suggestive of fetal jeopardy or cath.

B. Fetal Heart Rate Helps Evaluate Fetal Status

Triage equipment should include a Delee type feto-
scope. This instrument does not depend on battery
power and reliably helps detect fetal heat beat (FH)

after the 18th week of gestation. It relies on boh air

and bone sound conduction and is superior to the
standard stethoscope for this purpose. In its abste, a
standard stethoscope may allow FHT auscultation.
Sometimes placing the examinerOs forehead on the
instrument as it contacts the maternal abdomen
increases sensitivity.

Doppler alone or doppler assisted continuous electrn-
ic fetal monitoring (EFM) may detect fetal sounds &
early as the 8th gestational week and can help didr-
entiate ectopic pregnancy, miscarriage or threaterte
miscarriage in a patient with vaginal bleeding. Laer in
pregnancy it can detect umbilical cord sounds, plaen-
tal and uterine vascular sounds and fetal movement.
As with the Delee, taking the maternal pulse simula-
neously with auscultation helps differentiate the &tal
from maternal heart beat. Ultrasonography (FAST)
not only shows fetal cardiac activity and movement,
but also information about the abdominal injury, he m-
orrhage, retroperitoneum, uterus, placenta, fetal ie,
injury, number, and position.

A clinical indicator of fetal status is the FHR that in a
normal, non-febrile, non-stressed patient is betwee
120-160 beats per minute (bpm)* Where available,
EFM can be useful and provides additional informa-
tion by allowing evaluation of short and long-term

FHR variability but, like sonography and doppler, con-
sume time and equipment that may interfere with the
function of a triage center.

FHR interpretations obtainable with simple instrumen-
tation at the disaster site are:

¥ Over 160 bpm - nonspecific fetal tachycardia.

¥ Less than 120 bpm - may indicate fetal hypoxia
(fetal bradycardia).

Disaster Response for Selected Pregnant Patients



Early decelerations (correspond with contractions)do
not indicate fetal jeopardy.

Late or variable decelerations, especially if recuent,
may indicate fetal hypoxia.

C. The Viable Fetus Suspected Of Hypoxia Or Injury

If hypoxia or injury to the viable fetus is suspectkd, the
mother should receive continuous oxygen supplement,
placed in the left tilted recumbent position (or the
uterus displaced to the left), have parenteral fluil
administration initiated and be rapidly transferred to
an equipped maternity facility.

6. Is the patent in labor or near delivery?
Evaluation of uterine contractions, examination for a
bulging perineum and sterile vaginal evaluation wil
provide the information needed. If membranes are
ruptured or the patient laboring, preparations for
delivery and neonatal care must be made or transfer
effected. If membrane status is in doubt, prior toplac-
ing anything into the vagina a Nitrazine evaluation
should be done. Nitrazine paper usually turns bluein
the presence of amniotic fluid. If amnionitis or fetal
infection is suspected, urgent consultation is reqined
these can be rapidly fatal. Cultures should be obtaned
and transported with the mother or fetus and antibi-
otic therapy initiated. In the absence clinical irfection,
consider group B streptococcus prophylaxis Patierst
with cardiac valve lesions, prosthesis, etc. should
receive usual prophylaxis.

Labor and Delivery Care

Prenatal, labor, delivery, post-natal and neonatalcare

preparations should be made at the time of arrivalof

the disaster team. In the alternative, such serves
must be located and transportation patterns estab-
lished. If the team is d to provide these servicg the

equipment cache should include the following addi-
tional equipment:

Nitrazine paper, soap, plastic sheeting, razor blads,
string, gloves, disinfectants;

Fetoscope, portable lights; Clean water for washing
sterile water;

Pre-packed vaginal and Cesarean delivery sets;

Syringes, IV infusion sets, fluids and resuscitatio
equipment for the adult and neonate;

Plastic aprons, sterile and clean gloves, sterileagize
pads, Chux;

Oxytocin, methergine, Hemabate; magnesium sulfate,
antibiotics, analgesics;

Neonatal warming equipment blankets and hats;
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Vitamin K; Neonatal eye prophylaxis;
Suturing instruments and supplies;
Burn boxes for disposal; OsharpsO containers.

7. Are there other indicators of a disrupted preg-
nancy?

Placental abruption, fracture, uterine rupture and
retroperitoneal hemorrhage must be sought, even ithe
asymptomatic pregnant patient exposed to a sheering
force, blast injury or impact. The conscious patient
may complain of contractions or pain in the area ofthe
uterus.

Inspection of the abdomen may reveal periumbilical
discoloration indicating retroperitoneal hemorrhage.
The uterus may be irritable, tender, contracting, lave
altered contour or the fetus palpable outside it and the
patient may exhibit evidence of blood loss and coag-
lopathy. These patients must be promptly transfered
to a surgical facility.

8. Is there evidence of other maternal uro-gyneco-
logic damage?

Vaginal bone fragments or lacerations in the undek-
ered patient may indicate pelvic fracture. Pelvidrac-
ture is associated with injury to the urinary systan and
retroperitoneal hemorrhage A Foley catheter placed
into the urinary bladder helps detect gross hematuam,
provides a sample for chemical testing, aids in oyiut
measurements and provides initial drainage in theent
of urethral or bladder rupture. If neither CT (pre-
ferred) nor plain films are available, the mother $ould
be transferred. If she is stable, in labor and thefrac-
tures not displaced, vaginal delivery is not preclded.

Radiation Exposure

During a disaster there may be uncontrolled exposug or
the need to use x-rays for diagnostic purposes. Wke no
exposure level should be considered are absolutekafe,
a diagnostic beam aimed more than 10 cm. from the
fetus is generally not dangerous®** Films of the upper
and lower body can be done as in ordinary circum-
stances but prudence dictates use of appropriate aom-
inal shielding where feasible. When multiple exposres
near the uterus are required, a dosimeter on the nberOs
abdomen is helpful in monitoring exposure. Contrag
media has not been shown to teratogenic.

Diagnostic Radiation Exposure

Fetal exposure of less than 5 rads poses little rfisand
there is substantial risk of damage where it equal®r
exceeds 15 rads. The following is an estimate of ter-

Disaster Response for Selected Pregnant Patients
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ine exposure when diagnostic X-rays are used:
Chest below 0.005 rad
Pelvis 0.4 rad

CT upper abdomen (20 1-cm slices) below 3.0 rad
CT lower abdomen (10 1-cm slices) 3.0to 9.0 rad
Fetal danger is minimal if MRI is used.

Non-Diagnostic Radiation Exposure

In addition to direct exposure the patient can acqure
radioisotopes by ingesting contaminated food or waer,
breathing contaminated air and if radioactive mateial
contacts an open wound. While not emergent, early
decontamination and treatment will lessen adverse
effects.

Potassium lodide (KI)

Radioactive iodine can harm the mother and crosses
the placenta to affect the fetal thyroid gland. Kl admin-
istered to the pregnant patient helps block thyroid
effects in both. Even though repeated doses may ae
to hypothyroidism the benefits of protection outweigh
these risks. Kl also appears in breast milk and ithe
nursing mother requires repeat dosing, the neonate
should be carefully monitored for hypothyroidism. For
accurate therapy, infants should get the calculatedI
dose directly®

Prussian Blue

Only medical grade Prussian blue should be used.

Taken orally, it binds to cesium and thallium in the
intestine and helps prevent absorption and promotes
elimination via the fecal route. Prussian blue issafe for
use during pregnancy but treated breast-feeding
women should be advised to discontinue. The individ-
ualized dose depends on the maternal age and levef
contamination.®

Shock In The Pregnant Patient

Whether from a pregnancy-specific condition, heat
related illness, trauma, toxin or infectious diseas, dis-

aster patients may present in hypovolemic shock. fe

effects of shock on the pregnant patient are, in geeral,

no different than in the non-pregnant but they also

harm the fetus. Maternal shock has been reported to
have a fetal mortality rate of up to 80%. Focus on the

mother. There is no other practical way to directly care

for the undelivered fetus.

Specific Shock Syndromes
Hemorrhagic Shock

Hemorrhagic shock causes 6-7% of all maternal mor-

tality. Usual ante-partum causes include miscarrige,

ectopic pregnancy, placental abruption and placenta
previa. Disasters add traumatic uterine rupture,
placental fracture, pelvic fracture, retroperitoned hem-

orrhage and other non-obstetric causes to the list.
After delivery major causes are unrepaired obstetd

lacerations, uterine atony and uterine rupture. Ddivery

blood loss can destabilize a patient in marginal co-

pensation due to occult hemorrhage*#=

Antepartum shock must first be treated and then the
cause sought. FAST sonography, laboratory services
and open, supra-umbilical diagnostic peritoneal laxage
may be needed.

These pregnancy-specific steps are recommended:
¥ Administer oxygen;
¥ Maintain maternal PaCO2 near 30 mmHg.

¥ Start two large bore intravenous lines with warm
(unless treating heat related illness) crystalloidluid,;

¥ Position the uterus to the left if the patient isnear or
after mid-term;

¥ If a vasopressor is needed, ephedrine is the med-
tion of choice since it increases maternal blood pessure
and UBF.

¥ Do standard trauma laboratory testing with particu-
lar attention to clotting studies

¥ Type and cross match packed red blood cells

b Give RhO (D) immune globulin within 72
hours if the mother is Rh-negative.
¥ If a viable fetus, evaluate the FHR at least evegrfive
minutes. Use EFM if available.
¥ If a viable fetus is at risk, consider delivery.

¥ If the cause of hemorrhage is a condition that ca
only be relieved by delivery, do so, regardless ofjesta-
tional age in order to preserve the motherOs health

Each disaster center must be equipped with equipmén
and medications to deal with early postpartum hemor
rhage (within 24 hours of delivery).

These additional steps are required:

¥ Evaluate for retained products of conception, uteine
atony or rupture;

¥ Do sterile manual uterine exploration, uterine mas-
sage and consider:

Intravenous oxytocin infusion B
(20-40 U/L crystalloid);

Intramuscular Hemabate B 250 mcg IM every
15-30 minutes as necessary (not to exceed

Disaster Response for Selected Pregnant Patients
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2 mg) Anatomic

Intramuscular methylergonovine Diaphragm level Elevates 4 cm by the end of pregnacy

(0.2 mg); Chest diameter Increases 2 cm

' Sub-sternal angle Increases 50%
¥ Repair obstetrical lacerations; Implication: Place chest tubes two interspaces higer in the pregnant patient.
¥ Closely monitor vital signs, | & O and o
Hb/Hct PhyS|_oIog|c
Respiratory rate Increases 40 - 50 %
¥ If blood does not clot, consider mass| Functional Residual Capacity Decreases 20% beginnirig 2d trimester
transfusion effect and AFE. Oxygen consumption Increases 20%
. Tidal volume Increases

Septic Shock - Pregnant or Recently Partial pressureO, Increases; N = 100 -108 mmHg

Prggnant Patient ) ) Minute Ventilation Increases by 50% at term
Chills, fever, confusion, tachycardia, Paco, Decreases: N = 27-32 mmHg

tachypneg, flushed skin that becomes cool - Slight (compensatory) decrease in HO,
hypotension and cyanosis sgggests sept ~HCOs- N = 19 - 25 mEg/L

shock. Common causes are infected abor| gase excess Range: 3 to 4 mEqg/L

tion or miscarriage, prolonged rupture of
fetal membranes, postpartum infection, Changes in Pregnancy*
retained products of conception and pyelonephritis.

bradycardia and, if post-partum, unrelenting uterine

Cu|tureS (bIOOd, UI’ine, Vaglnal, aerObIC and anaere atony. Chest X_ray Changes indicating pulmonary

mother. Fluid resuscitation, oxygen administration
and other pharmacologic hemodynamic support is
indicated. If undelivered, pregnancy-safe antibioics
for gram-negative, gram-positive and anaerobic bae-
ria should be initiated. If postpartum, the choice is
wider. Since this cannot be treated without ensuriry

Disaster triage choices are difficult because AFE high
maternal mortality rate (86%) and the patients require
intensive treatment. Oxygen, hemodynamic support,
coagulation profiles and factor correction, chest xrays,
electrocardiogram, invasive monitoring and EFM are

that the uterus is empty, maintaining such a patienon indicated is necessary if treatment is undertaken.

o : : . 2 . Stabilization and rapid transfer is indicated.
antibiotics without further investigation is not wi se. _ _ o . .
Rapid transfer is needed. A potentially confusing condition is eclampsia andits

related conditions which also present near or at tem or
within 24 hours of delivery. Proteinuria and hyperten-
sion is common in these patients, magnesium sulfate
indicated and, as with AFE, difficult choices may ke
required due to the amount of resources and persorel
required. These patients should be stabilized andrans-
ferred from the triage center.

Cardiogenic Shock

Considerations include usual causes, including valy
lar disease. Cardiomyopathy of pregnancy is rare.lIt
tends to occur in the last month of gestation or within
six months postpartum and known risk factors are
occurrence in a prior pregnancy, multiparity, multi-
fetal gestation, late maternal age and pre-eclampai ]
Treatment is as with any non-pregnant patient in co-  Pulmonary Embolism (PE)

gestive failure (with obstetric consideration for med-  The risk for puimonary embolism is increased in prey-
ication choices, e.g., ephedrine) and transfer to aefer- ~ hancy, especially in the later trimesters, post-paum

ral center iS needed_ The maternal morta“ty rateis and after StaSiS, dehydrat|0n or Surgery. Matel’na|al’te-
high (25-50%). rial oxygen tension is usually low and the diagnoss is

sometimes difficult. The chest X-Ray is nonspecifi but

Pulmonary S_ystem . abnormal in 80% and electrocardiogram nonspecific
Amniotic Fluid Embolism (AFE) but abnormal in 70%. 373

Amniotic fluid entering the maternal venous system
can cause acute cardio-respiratory failure. This ree
event usually occurs peripartum but can happen at ay
time during pregnancy, especially after trauma. AlE
should be considered in a pregnant patient with ung-
pected, sudden, cough, dyspnea, hypoxemia, hemody-
namic collapse, seizures, coagulopathy (DIC), fetal
Disaster Response for Selected Pregnant Patients

Treatment with oxygen, unfractionated (5000-10,000
U.) or low molecular weight heparin (LMWH) (5000

U.) and other indicated physiological support shoutl be
initiated upon clinical suspicion of PE. Heparin prod-
ucts do not cross the placenta but must be used wiit
caution in the presence of traumatic injury or obsetri-
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cal bleeding. LMWH may be preferable due to lesserng
clotting factor monitoring needs.*

Coumadin/warfarin is contraindicated because they
cross the placenta and may cause fetal abnormalitge
placental abruption and fetal or neonatal hemorrhagg.

Asthma

It is not uncommon to encounter pregnant patients
with an asthma exacerbation at a disaster triage or
treatment area and they must be immediately seen
because of the potential for maternal mortality, prema-
ture delivery, low APGAR score and stillbirth. If the
fetus has reached viability, close monitoring of tre
FHR by auscultation or EFM should be done.

Most standard asthma medications used in accordance
with standard indications and doses are not harmfulto
the fetus. Where possible, inhaled medications arpre-
ferred because only small amounts enter the blood-
stream. Some beta agonists may relax the uterus and
contribute to slow labor or to post-partum atony. The
anticholinergic bronchodilator, ipratropium (Atrove nt)
is safe in animal studies but no human pregnancy exe-
rience has been published* Inhaled cromolyn sodium
is virtually without pregnancy related side effects
Chronic corticosteroid use may be association witha
slight increased incidence of pregnancy-induced hygy-
tension (PIH), prematurity and low birth-weight.
Theophylline products should be avoided b becausefo
the need for monitoring blood levels and side effets of
maternal emesis, tachycardia and newborn jitterines.
Antileukotrienes are of limited use in the disasterarea.

Immunotherapy

Immunotherapy can be carefully continued. Tetanus
Toxoid should be administered according to the usua
guidelines:

Influenza (flu) vaccine

Influenza vaccine is recommended for pregnant
patients, especially those moderate to severe asttan It
can be administered all three trimesters but the
intranasal form containing attenuated virus should be
avoided. Fetal effects of amantadine and rimantadie,
oseltamivir and zanamivir are not known.*

The Abdomen

The evaluation of a pregnant patientOs abdomen may
be misleading and a high index of suspicion for ocualt,
life threatening injury is necessary. Injury to the lower
abdomen usually involves the pregnant uterus. If lhe
uterus is penetrated, fetal injury occurs in 60 t090%.
Placental abruption may be clinically silent or present

with vaginal bleeding, uterine pain, irritability, tetanic
contractions, abnormal FHR, fetal death or coagulopa-
thy. Upper abdominal penetrating injury is more likely
to be associated with multiple gastrointestinal inuries
due to displacement of the intestine. Diaphragm ryp-
ture, spleen and liver injury and retroperitoneal hemor-
rhage must always be sought with both penetrating ad
blunt trauma. FAST ultrasound is useful to evaluate
many of these problems.

Pregnancy Specific Initial Management:
Do not omit standard protocols or interventions
because the patient is pregnant.

Supplemental oxygen is always indicated.
Position - avoid inferior vena cava compression.

If Military Anti-Shock Trousers are used, inflate only
the leg compartments.

Monitor the potentially viable fetus.
Monitor uterine status and activity.

Avoid tocolysis - contractions may indicate placenal
abruption.

Use Rh-negative blood unless the patient's Rh staguis
known.

Be prepared to either deliver or rapidly transfer te
patient.

Invasive procedures to chest, abdomen or both may &
required at triage. Supra-umbilical diagnostic pei-
toneal lavage can safely be done by open technique.
Chest tube placement must be two interspaces higher
than usual.

Postmortem Cesarean Delivery

This procedure consumes time, resources and is af-
ited success. Availability should be limited to ttose
that satisfy all of the following criteria;

(1) fetal age B must have reached viability (24 &
weeks);

(2) interval between maternal death and delivery &4
minutes or less;

(3) absence of prolonged hypoxia; and
(4) neonatal resuscitation and care is available.

Feto-maternal Hemorrhage

Where a pregnant patient has suffered abdominal tra-
ma, feto-maternal hemorrhage (FMH) may occur and if
the mother is Rh-negative, Rh immune globulin within

72 hours of trauma is indicated. There is no correation
between the severity of trauma and severity of FMH.
See Antepartum Shock B recommended pregnancy-spe-
cific steps, supra®

Disaster Response for Selected Pregnant Patients



Acute Diarrhea; Intestinal Infection

Diarrhea, dehydration and electrolyte imbalance can
precipitate uterine contractions, syncope, and con-
tribute to urinary infection. Listeriosis causes niscar-

riage, stillbirth, or acute illness; toxoplasmosiscauses
fetal infection and raw fish or seafood may contain

mercury or PCBs. The principles of evaluation and
treatment are similar to those in the non-pregnant
patient. It is important to determine the etiology of

any gastrointestinal disorder, consider its publichealth

implications and apply appropriate measures?

Pregnancy-Specific Management
Keep careful intake and output records.

Periodically evaluate and correct electrolytes asdicated.
Avoid Oplain waterO by mouth.

Attempt fluid replacement orally with Gastrolyte,
Pedialyte, the WHO formula, or a homemade solution.

Use IV fluids early if oliguria continues after oral feeding.

Antidiarrheal medications such as Loperamide may be
used in selected patients;

Heat Related llinesses

The fetal temperature is approximately 1%C above
that of the mother and it dissipates via placentalmech-
anisms. Hyperthermic pregnhant patients must be

American Journal of Clinical Medicine 29

Volume 3, No. 3, Summer 2006

ing with benzodiazepines;

Use urine alkalinization and mannitol as needed for
rhabdomyolysis.

Laboratory Findings:
White blood cell can go as high as 40,000 per mnf;

Hemoglobin may appear normal or elevated due to
hemoconcentration;

Platelet levels may be low;
Proteinuria is common;

All laboratory reference values must consider pregan-
cy physiology.
Differential Diagnosis:

Convulsion, coma, abnormal liver functions, protein-
uria, lowered platelet counts or coagulopathy alsooccur
in eclampsia and HELLP syndrome. A fundoscopic
examination for OsheenO and arteriolar spasm, hyper
reflexia and clonus help differentiate this condition.
Administration of anti-hypertensive and stabilizing ther-
apy should be commenced and the patient transferretb
an obstetrical facility.*** Hyperthyroidism or thyroid
storm must also be considered.

The Skin

Simple Sunburn

treated aggressively because at temperatures above The pregnant patient should be protected from contn-

that of the fetus, the gradient can reverse and théetus
gain heat from the mother. Especially before the 8
week of gestation, a maternal core temperature of
102v4F (39¥4C) or higher may lead to miscarriage or
fetal neural tube defects® Maternal lactic acidosis is

a poor prognostic sign.

Pregnancy Specific Disaster Triage and Initial

Management includes:
Employ standard measures for heat related illness-

Use supplemental oxygen;
Begin crystalloid infusion via two large bore IV sites;

Insert a Foley catheter s an aid to output measure-
ments;

Chart intake and output;
Weigh the patient as an aid to fluid management;
Aggressively cool - evaporative methods are prefeed;

Monitor core temperature with a rectal or esophagea
thermistor probe;

Initiate fetal monitoring if it has reached viabili ty;
Decrease heat production due to agitation and shive

ued sun exposure by providing a shaded waiting area
and sunscreen with SPF of at least 30 and she shalbe
encouraged to drink fluids to maintain hydration.
Sunburn is associated with dehydration, release of
arachadonic acid and, possibly, the onset of premaitre
labor.

Conditions that Should Not be Confused with
Infection or Bio-weapon Exposure

The importance of recognizing benign pregnancy rela
ed skin conditions is to exclude those requiring quar-
antine and other public health measures.

Non-Pruritic - Palmar erythemia and increased sweat-
ing are normal in pregnancy and should not be con-
fused with chemical exposure, drug reaction or
syphillis.

Pruritic - Urticaria of preghancy and herpes gestatio-
nis are extremely pruritic, not infectious and requre
no major resource commitment. Each must be dif-
ferentiated from OpoxO or viral ilinesses. Isolatd
cases in pregnant patients should NOT raise suspi-
cion that a terrorist attack has occurred.

Disaster Response for Selected Pregnant Patients
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Urticaria of pregnancy (PUPPP) appears after

24th week of gestation as red, irregular, flat or

slightly raised abdominal patches that may then
spread to the thighs, buttocks and, occasionally,
the arms. Lesions may be surrounded by pale skin
and may exhibit tiny, fluid-filled blisters. PUPPP

clears after delivery?®

Herpes Gestationisappears any time after the 12th
week or immediately after delivery as small or
large, irregularly shaped blisters. It tends to was-
en after delivery, disappears within a few weeks or
months and often reappears during subsequent
pregnancies. The baby may be born with a similar
rash that usually disappears without treatment.
Treatment is by use of topical or systemic steroids*

Thermal Burn

Silver sulfadiazine cream must be used sparingly duto
the risk of absorption and fetal kernicterus.
Otherwise, the same principles of triage and initid
treatment apply as in the non-pregnant patient®

Electrical Injury

Fetal mortality may be high even with low current, no
matter how trivial injury the maternal electrical i njury
may seem. The general rule is to perform fetal mon
toring and ultrasound assessment for all patients
whose pregnancy has progressed to viabilit§:®

Other Considerations

Nutrition in the Disaster Setting

Disasters may lead to malnutrition that can contribute
to adverse pregnancy outcomes. The National
Academy of Science/Institute of Medicine recommends
that a pregnant patient consume at least 300 more
calories a day with and supplemental protein, calaim,
iron and folic acid. Pregnant patients should be po-
vided with folic acid and iron tablets. Food supple-
ments can be created from MRE package3.

Sexual Violence

In every type of disaster, females of any age mayuffer
molestation, incest, torture and domestic violenceor be
forced to trade sex for food, shelter or protection. The
outcomes are physical injuries, pregnancy, HIV/AIDS
and other STDs, anxiety, depression post-traumatic
stress disorder, sexual dysfunction and at increaskrisk
for suicide. The impact cannot be understated. The
disaster team should be prepared to provide emergey
contraception, STD and HIV prophylaxis and mental
health services. The medical team should condemn lal

acts against females and encourage them to report pagyscitation.

adverse events. Adequate lighting, security patrgland
safe housing can enhance the well being and confidee
of all disaster victims.

Cultural Practices

Cultural practices may also inhibit women from going
to relief centers or accepting services from male ark-
ers. Women may be systematically marginalized at
relief centers and prevented from taking advantagef
services. Dietary offerings for men and women must
consider custom and religious practices.

Blast

Blast injury has the potential to cause placental brup-
tion and retroperitoneal hemorrhage in pregnant
patients. At triage they should be considered immeigte
(red) due to delayed clinical onset of symptoms,
increased likelihood of need and potential for rapd
decompensation.

Chemical Weapons

Pregnant patients should undergo chemical weapon
decontamination and treatment as do all others. Sin
Exposure Reduction Paste Against Chemical Warfare
Agents (SERPACWA) is not absorbed in detectable
amounts through intact skin and is Pregnancy Categry
C. lts use in nursing mothers has not been studieé*
Atropine use is permitted.

Biological Warfare Agents

Initial protective and decontamination measures in
pregnancy do not differ and the use of broad-spectum,
pregnancy-safe antibiotics is not discouraged. Irsitua-
tions involving biological warfare agents, the bendits to
doxycycline use outweighed the risks to the fetu&*®
Some infectious organisms, especially viruses, may
affect the fetus in the prenatal patient because t pla-
centa is not a reliable bacteriological barrier. h addi-
tion, birth directly exposes the infant to infected mater-
nal fluids and environmental hazards. Because chaeg
in potential agents and treatment are not rare, thaead-
er is advised to prepare for deployment by consulhg
the CDC web site.

Pregnancy significant information as of this date §:

Anthrax - If there is fever, evidence of disease or sus-
pected exposure, treat with ciprofloxacin or other fluo-
roquinolones.

Plague- Used streptomycin or gentamicin with precau-
tions. Insecticide use endemic or contaminated ages
requires protection, observation and, potentially, treat-
ment for exposure.

Cholera - Treatment includes rapid, aggressive fluid
Antibiotics such as ciprofloxin may
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shorten the duration.

Smallpox - Smallpox is differentiated from pruritic
skin conditions of pregnancy by the presence of
non-pregnant victims and by its clinical skin picture of
synchronous progression from macules to papules to
vesicles to pustules that often are umbilicated.
Smallpox can cross placenta. Pregnancy is a relatv
contraindication to smallpox vaccination but Vaccinia
Immune Globulin may be administered.

Botulinum Toxin - Postural hypotension and
depressed to absent deep tendon reflexes helps diff
entiate toxin exposure from PIH where the patient is
hypertensive and hyper-reflexic. Pregnant patients
may receive botulinum antitoxin, a horse serum prod
uct that carryQOs risk of anaphylaxis and serum sicless.

Conclusion

The pregnant patient is at increased risk for advese
outcome in a disaster and all deployed medical and
nursing staff must be aware of their unique characer-
istics and presentations. Resources must be revied
frequently to ensure the timeliness of preparationfor
these patients upon who the future so greatly depeats.
The author wishes to express his gratitude to DavidGC McCann,
MD FAASFP for invaluable suggestions and editing asistance.

Dr. Lester is Counsel to the law firm of Ketchel and Lester, P.A. in
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